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(54) DOT SIGNAL GENERATOR 
(57)Abstract: 

PURPOSE: To provide the dot signal generator 
implementing half tone screen processing at a high 
speed without use of a fast memory for a screen pattern 
memory (SPM). 

CONSTITUTION: Screen pattern data stored in the SPM 
64 are transferred alternately to line memories 66, 68 by 
one repetitive period each of the screen pattern. In 
parallel therewith, data stored in the line memories 66, 
68 are read alternately and given to a comparator 76 and 
compared with a picture element density signal PDS and 
a dot signal DS is generated. Comparatively high speed 
memories are employed for the line memories 66, 68, 
then high speed half-tone screen processing is 
implemented. Furthermore, two kinds of dot screen * r 

pattern data are stored in the line memories 66, 68 and either of the data is selected in 
response to a picture element pattern type select signal PSS to execute the half tone screen 
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processing while selecting either of the two kinds of screen patterns for each picture element. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Half-tone-dot signal generation equipment which is characterized by providing the following 
and which generates a half-tone-dot signal according to the given picture signal. Screen pattern memory 
which memorizes the threshold arranged by each coordinate position in the repeat block repeatedly 
applied in the main scanning direction and the direction of vertical scanning of [ on a two-dimensional 
coordinate plane ]. It consists of memory which has the read-out speed more than the aforementioned 
screen pattern memory, and they are two or more line memory of the capacity which memorizes the 
aforementioned threshold for 1 repeat period at least, respectively of the main scanning direction of the 
aforementioned repeat block. Transfer control means which transmit the threshold for the 1 
aforementioned repeat period to one of two or more of the aforementioned line memory from the 
aforementioned screen pattern memory according to the given vertical-scanning clock from the outside. 
The read-out control means which read the threshold for the 1 aforementioned repeat period from other 
one of two or more of the aforementioned line memory from the exterior according to the given 
horizontal-scanning clock, By comparing the threshold and picture signal which were read by the 
aforementioned read-out control means While choosing one of two or more of the aforementioned line 
memory and connecting with the aforementioned screen pattern memory according to the comparator 
which creates the half-tone-dot signal made binary, and the aforementioned vertical-scanning clock Line 
memory means for switching which choose other one of two or more of the aforementioned line 
memory, and are connected to the aforementioned comparator. 

[Claim 2] It is half-tone-dot signal generation equipment according to claim 1. screen pattern memory 
The threshold about two or more kinds of half tone dots is memorized, respectively, each of two or more 
line memory Two or more line memory elements which responded to the number of kinds of a halftone 
dot are included, transfer control means As opposed to two or more aforementioned line memory 
elements contained in the line memory connected to the aforementioned screen pattern memory by line 
memory means for switching While transmitting the threshold for the 1 aforementioned repeat period of 
two or more aforementioned kinds of half tone dots, respectively, read-out control means Half-tone-dot 
signal generation equipment which chooses one line memory element according to the half-tone-dot 
kind selection signal given from the outside, and performs read-out by the aforementioned line memory 
means for switching in two or more aforementioned line memory elements contained in the line memory 
connected to the aforementioned comparator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used in the image processing system for printing platemaking 
etc., and relates to the half-tone-dot signal generation equipment which generates a half-tone-dot signal 
by carrying out setting-a-net processing to a picture signal 
[0002] 

[Description of the Prior Art] In case a picture is reproduced based on a picture signal, setting-a-net 
processing which creates a half-tone-dot signal as compared with a predetermined threshold is 
performed in a picture signal. This threshold is called screen pattern data and 1 set of screen pattern data 
have the composition with which the threshold was arranged by each pixel within the pixel block of a 
predetermined configuration. In setting-a-net processing, the threshold of each pixel is compared with 
the level of a picture signal, and the half-tone-dot signal made binary according to the size of the level of 
a picture signal and a threshold is created. 

[0003] Conventionally, screen pattern data are memorized in the memory of the exclusive use called 
screen pattern memory (SPM), the threshold was read from SPM for every pixel synchronizing with the 
horizontal-scanning clock, and this was compared with the picture signal. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the performance of an output device improves 
and the request of wanting to perform setting-a-net processing at high speed by the high resolution more 
has become strong in recent years. In order to raise resolution (the number of pixels per unit length) and 
to obtain the same processing speed, it is necessary to raise a clock frequency and to also make the speed 
of response of SPM high-speed in connection with this. Moreover, if it high-resolution-izes, the pixel 
block over 1 set of screen pattern data will become large, and the capacity of SPM will also increase. 
Therefore, in order to perform setting-a-net processing more at high speed at a high resolution, there is a 
problem that high-speed SPM is needed with large capacity. 

[0005] This invention is made in order to solve the above-mentioned technical problem in the 
conventional technology, it does not need to use memory mass at high speed as screen pattern memory, 
and aims at offering the half-tone-dot signal generation equipment which can perform setting-a-net 
processing at high speed. 
[0006] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the half-tone- 
dot signal generation equipment by this invention The screen pattern memory which memorizes the 
threshold arranged by each coordinate position in the repeat block repeatedly applied in the main 
scanning direction and the direction of vertical scanning of [ on a two-dimensional coordinate plane ], It 
consists of memory which has theread-out speed more than the aforementioned screen pattern memory. 
Two or more line memory of the capacity which memorizes the aforementioned threshold for 1 repeat 
period at least, respectively of the main scanning direction of the aforementioned repeat block, The 
transfer control means which transmit the threshold for the 1 aforementioned repeat period to one of two 
or more of the aforementioned line memory from the aforementioned screen pattern memory according 
to the given vertical-scanning clock from the outside, The read-out control means which read the 
threshold for the 1 aforementioned repeat period from other one of two or more of the aforementioned 
line memory from the exterior according to the given horizontal-scanning clock, By comparing the 
threshold and picture signal which were read by the aforementioned read-out control means While 
choosing one of two or more of the aforementioned line memory and connecting with the 
aforementioned screen pattern memory according to the comparator which creates the half-tone-dot 
signal made binary, and the aforementioned vertical-scanning clock It has the line memory means for 
switching which choose other one of two or more of the aforementioned line memory, and are connected 
to the aforementioned comparator. 

[0007] Screen pattern memory memorizes the threshold about two or more kinds of half tone dots, 
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respectively, each of two or more line memory Two or more line memory elements which responded to 
the number of kinds of a half tone dot are included, transfer control means As opposed to two or more 
aforementioned line memory elements contained in the line memory connected to the aforementioned 
screen pattern memory by line memory means for switching While transmitting the threshold for the 1 
aforementioned repeat period of two or more aforementioned kinds of half tone dots, respectively, read- 
out control means It is desirable to choose one line memory element according to the half-tone-dot kind 
selection signal given from the outside, and to perform read-out by the aforementioned line memory 
means for switching, in two or more aforementioned line memory elements contained in the line 
memory connected to the aforementioned comparator. 
[0008] 

[Function] Since a comparator compares a picture signal with the threshold read from line memory and 
creates a half-tone-dot signal, setting-a-net processing can be performed at high speed by using the 
memory which has the read-out speed more than screen pattern memory as line memory. Moreover, 
since a part for 1 repeat period is sufficient as the threshold transmitted to line memory from screen 
pattern memory, a transfer of the threshold is ended comparatively for a short time. Therefore, even if it 
does not use memory high-speed as screen pattern memory, setting-a-net processing and a threshold 
transfer can be performed in parallel, without reducing the speed of setting-a-net processing. 
[0009] Moreover, the threshold about two or more kinds of half tone dots is transmitted to two or more 
line memory elements, and if one is chosen from two or more line memory elements according to a half- 
tone-dot kind selection signal and screen pattern memory is read, setting-a-net processing can be 
performed, choosing and switching two or more half tone dots within one picture. 
[0010] 

[Example] A. The whole image processing system block diagram 1 is a block diagram showing the 
image processing system equipped with the half-tone-dot signal generation equipment as one example of 
this invention. This image processing system is equipped with picture edit equipment 20 and image 
recording equipment 30. Picture edit equipment 20 unifies a pattern, a character, and each picture 
element of a figure, edits a picture, and memorizes the image data in a magnetic disk 22. Image data 
[ finishing / edit ] and the various attribute information about a picture are transmitted to image 
recording equipment 30 from picture edit equipment 20, and a picture is recorded on the record media 
42, such as a sensitive film, here. The half-tone-dot selection information which shows any of two or 
more kinds of half tone dots are applied about each pixel is also contained in attribute information. 
[001 1] The image data and attribute information which were given from picture edit equipment 20 are 
given to the raster image processor 32, and are changed into the pixel concentration signal PDS and the 
pixel **** selection signal PSS here. [ finishing / edit ] The pixel **** selection signal PSS is a signal 
which shows any of two or more kinds of half tone dots are applied about each pixel. The pixel 
concentration signal PDS and the pixel **** selection signal PSS are supplied to half-tone-dot signal 
generation equipment 34 from the raster image processor 32. 

[0012] Half-tone-dot signal generation equipment 34 generates the half-tone-dot signal DS based on the 
pixel concentration signal PDS and the pixel **** selection signal PSS. The half-tone-dot signal DS is 
given to the buffer unit 36 from half-tone-dot signal generation equipment 34. The buffer unit 36 has the 
buffer memory for n lines, and outputs the half-tone-dot signal DS for n lines as a n-bit beam ON/OFF 
signal. Moreover, this buffer unit 36 has the two-set memory 362 and 364 which memorizes the value of 
the half-tone-dot signal DS for n lines, respectively, and the selectors 366 and 368 prepared before and 
after it. The toggle change of the two buffer memory 362 and 364 is carried out by selectors 366 and 
368, one of these is connected to half-tone-dot signal generation equipment 34, and another side is 
connected to the laser beam generator 38. 

[0013] The laser beam generator 38 outputs n laser beams by which ON/OFF control was carried out, 
corresponding respectively to a n-bit beam ON/OFF signal, n laser beams expose the sensitive film 42 
laid in the recording drum 40, and a picture is recorded by this on a sensitive film 42. 
[0014] In addition, each component in image recording equipment 30 operates according to the control 
signal given from a control section (CPU) 44. Moreover, the criteria X clock signal XCL (vertical- 
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scanning clock), the criteria Y clock signal YCL (horizontal-scanning clock), and a line and Signal 
LEND are given to half-tone-dot signal generation equipment 34. The original X clock signal XCK and 
the original Y clock signal YCK are given to the buffer unit 36. The original X clock signal XCK is a 
signal which the encoder 46 connected with the axis of rotation of a recording drum 40 generates for 
every rotation of a recording drum 40. The original Y clock signal YCK is generated by changing the 
frequency of the original X clock signal XCK several times by the PLL circuit 48. The original X clock 
signal XCK and the original Y clock signal YCK are changed so that it may correspond to n lines in the 
buffer unit 36, and they turn into above-mentioned criteria X clock signal XCL and the criteria Y clock 
signal YCL. Moreover, a counter 50 counts the pulse number of the criteria Y clock signal YCL, and a 
line and Signal LEND are generated when the counted value reaches a predetermined value. A line and 
Signal LEND are signals which show the back end of the main-scanning-direction range of the picture 
recorded. 

[0015] B. The block diagram 2 of half-tone-dot signal generation equipment is a block diagram showing 
the outline composition of half-tone-dot signal generation equipment 34. Half-tone-dot signal generation 
equipment 34 is equipped with a host interface 62, the screen pattern memory (SPM) 64, the two-set line 
memory 66 and 68, the demultiplexer 70 and multiplexer 72 that have been arranged before and behind 
line memory, the line memory control section 74, a comparator 76, the SPM data transfer control section 
80, the timing-control section 90, and the horizontal-scanning address generation section 100. 
Components other than SPM64 are accumulated into one gate array. 

[0016] SPM64 consists of dynamic RAMs and the cycle time is about 150ns. On the other hand, the line 
memory 66 and 68 consists of static RAMs, respectively, and the cycle time is about 25ns. That is, the 
line memory 66 and 68 consists of high-speed memory compared with SPM64. Moreover, SPM64 is 
comparatively mass memory which memorizes all the screen pattern data to two kinds of half tone dots, 
and the line memory 66 and 68 is the memory of the comparison-small capacity which memorizes the 
screen pattern data to two kinds of half tone dots by 1 repeat period, respectively. 
[0017] The screen pattern data SPD memorized by SPM64 are a threshold compared with a picture 
signal, and the contents of the screen pattern data SPD, i.e., the array of a threshold, change with kinds 
of half tone dot, respectively. In addition, this example explains the case where the screen pattern data 
SPD1 and SPD2 to two kinds of half tone dots shown in drawing 3 are used. The 1st screen pattern data 
SPD 1 is data with which the 28x3 -pixel matrix was considered as one repeat block RBI, and the 
threshold of 84 gradation to 0-83 was assigned to each of that pixel. Moreover, the 2nd screen pattern 
data SPD 2 is data with which the 8x8-pixel matrix was considered as one repeat block RB2, and the 
threshold of 64 gradation to 0-63 was assigned to each of that pixel. In addition, the repeat blocks RBI 
and RB2 are repeatedly applied in the main scanning direction and the direction of vertical scanning of 
[ on a two-dimensional coordinate plane ]. However, in drawing 3 , a part of threshold after [ expedient ] 
illustrating is illustrated. 

[0018] The screen pattern data SPD given from CPU44 ( drawing 1 ).are written in SPM64 through a 
host interface 62. This write-in operation is controlled by the SPM data transfer control section 80. The 
two-set line memory 66 and 68 is constituted as a toggle buffer in which a toggle change is carried out 
by a demultiplexer 70 and the multiplexer 72. The change of a demultiplexer 70 and a multiplexer 72 is 
controlled by the line memory control section 74. 

[0019] The screen pattern data SPD memorized by SPM64 are transmitted to the two-set line memory 
66 and 68 by turns. This transfer is controlled by the SPM data transfer control section 80 and the 
timing-control section 90. The line memory 66 has two line memory elements 66a and 66b. The line 
memory 68 has two line memory elements 68a and 68b similarly. The 1st line memory element 66a and 
68a memorizes the 1st screen pattern data SPD 1, and the 2nd line memory element 66b and 68b 
memorizes the 2nd screen pattern data SPD 2. Each line memory element memorizes the screen pattern 
data for 1 repeat period of a repeat block of each half tone dot. That is, the data for 28 pixels are 
memorized about the 1st screen pattern data SPD 1, and the data for 8 pixels are memorized about the 
2nd screen pattern data SPD 2. In addition, the term the "screen pattern" used for below means 
arrangement of 1 set of screen pattern data in each repeat blocks RB [ RBI and ] 2. 
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[0020] The two-set line memory 66 and 68 is switched by the multiplexer 72, screen pattern data are 
read from one of these, and the read screen pattern is given to a comparator 76. This read-out is 
performed according to the horizontal-scanning address given to a multiplexer 72 from the horizontal- 
scanning address generation section 100, and according to the pixel **** selection signal PSS, one in 
two kinds of screen pattern data is chosen, and it is read. 

[0021] A comparator 76 compares the screen pattern data SPD and the pixel concentration signal PDS 
which were given from the multiplexer 72, and generates the half-tone-dot signal DS made binary by 
this. In the setting-a-net processing on the one scanning line of a sensitive film 42, the screen pattern 
data for 1 repeat period of a repeat block of a half tone dot are repeatedly compared with a picture 
signal. Therefore, the line memory 66 and 68 should just have the capacity of a repeat block which can 
memorize the data for 1 repeat period at least. 

[0022] As mentioned above, with this half-tone-dot signal generation equipment 34, the screen pattern 
data SPD memorized by SPM64 are transmitted to one side of 1 repeat period [ every ] line memory 66 
and 68, and the half-tone-dot signal DS is generated by reading the screen pattern data SPD from the 
line memory of another side, and comparing with the pixel concentration signal PDS simultaneously. 
Since memory comparatively high-speed as line memory 66 and 68 is used, the half-tone-dot signal DS 
is generable at high speed. Moreover, although memory [ comparatively low speed / as SPM64 ] is used, 
since the data transmitted to the line memory 66 and 68 from SPM64 are only several pixel minutes 
equivalent to 1 repeat period of the main scanning direction of a repeat block of each halftone dot, the 
time which the transfer takes is short compared with the time which setting-a-net processing takes, and 
ends. Therefore, according to this half-tone-dot signal generation equipment 34, setting-a-net processing 
can be performed at high speed. 

[0023] Moreover, each line memory 66 and 68 has two line memory elements, respectively, by reading 
screen pattern data from one side of these alternatively, can choose a half-tone-dot kind for every pixel, 
and can perform setting-a-net processing. When the kind of half tone dot becomes plurality, since the 
amount of data which should be memorized in line memory should just have a block by 1 repeat period 
at least repeatedly to each half tone dot, a bird clapper does not have the capacity of line memory greatly 
too much. Therefore, there is an advantage that high-speed line memory can be easily integrated with 
other circuits. 

[0024] C. The detailed composition and the cyclegraph 4 of half-tone-dot signal generation equipment 
are a block diagram showing the internal configuration of the SPM data transfer control section 80. The 
SPM data transfer control section 80 is equipped with the SPM address selector 108, the redirecting- 
address generating section 1 10, the initial address registers 1 12a and 1 12b, the start address registers 
1 14a and 1 14b, and the end address registers 1 16a and 1 16b. The redirecting-address generating section 
1 10 writes in with the read-out address generation machines 1 1 8a and 1 18b, and has the address 
generation machines 120a and 120b. According to the control signal SI 08 given from the timing-control 
section 90, the SPM address selector 108 is given from CPU44, chooses one of the address SPMAD of 
****** SPM 64, and the read-out addresses RA given from the redirecting-address generating section 
1 10, and supplies it to SPM64. About the function of other components, it mentions later. 
[0025] In addition, that to which "a" is attached to the tail of a sign among each component of the SPM 
data transfer control section 80 is an element which processes the data about the 1st screen pattern data 
SPD 1, and that to which "b" is attached to the tail of a sign is an element which processes the data about 
the 2nd screen pattern data SPD 2. In addition, when the component over 2 screen pattern data is shown 
collectively, the sign [a] of a tail and [b] are omitted. For example, when it is described as "the write-in 
address generation machine 120", two write-in address generation machines 120a and 120b are shown. 
The meaning of the sign [a] of this tail and [b] is the same also in other circuits. Moreover, it is shown 
that the component about the 1st and 2nd screen pattern data is describing drawing 4 as "SI] and "S2], 
respectively. 

[0026] Drawings is the block diagram showing the internal configuration of the timing-control section 
90. The timing-control section 90 is equipped with the control signal generating section 122, Y clock 
counting-down circuits 124a and 124b, and X clock counting-down circuits 126a and 126b. The control 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/14/03 




signal generating section 122 receives the control signal SS given from CPU44, a control signal S74 is 
given to the line memory control section 74 according to this, and control signals SI 08 and SI 10 are 
given to the SPM data transfer control section 80, and control signal SI 30a and SI 30b are given to the 
horizontal-scanning address generation section 100. Y clock counting-down circuits 124a and 124b 
carry out dividing of the criteria Y clock signal YCL given from the PLL circuit 48 ( drawing 1 ) by the 
predetermined division ratio, respectively, and generate the Y clock signals YCL1 and YCL2 of the 
main scanning direction used for the 1st and the 2nd half tone dot. X clock counting-down circuits 126a 
and 126b carry out dividing of the criteria X clock signal XCL given from the encoder 46 ( drawing 1 ) 
by the predetermined division ratio, respectively, and generate the X clock signals XCL1 and XCL2 of 
the direction of vertical scanning used for the 1st and the 2nd half tone dot. The Y clock signals YCL1 
and YCL2 generated in the timing-control section 90 are given to the horizontal-scanning address 
generation section 100, and the X clock signals XCL1 and XCL2 are given to the SPM data transfer 
control section 80. In addition, about the reason for carrying out dividing of the criteria X clock signal 
XCL and the criteria Y clock signal YCL, it mentions later further. 

[0027] Drawing 6 is the block diagram showing the internal configuration of the horizontal-scanning 
address generation section 100. The horizontal-scanning address generation section 100 is equipped with 
Y address generation machines 130a and 130b, the initial address registers 132a and 132b of Y, Y start 
address registers 134a and 134b, and Y and address registers 136a and 136b. Here, the head of the name 
of each element is given, "it is shown that Y] is an element which processes the data of main scanning 
direction. About the function of each of these components, it mentions later further. 
[0028] Drawing 7 is a timing chart which shows the whole operation of half-tone-dot signal generation 
equipment 34. First, the screen pattern data SPD are supplied to half-tone-dot signal generation 
equipment 34 through a host interface 62 from CPU44. The given screen pattern data SPD are written in 
SPM64. Drawing 8 is explanatory drawing showing the composition of the screen pattern data SPD 
written in SPM64. At drawing 8 , it is address OOh -53h. The 1st screen pattern data SPD 1 is memorized 
by the range, and it is address lOOh -13Fh. The 2nd screen pattern data SPD 2 is memorized by the 
range. The threshold of 8 bits is memorized by each address, respectively. In addition, it is shown that 
"h" is a hexadecimal. The sign in drawing 8 "SI", M S2] shows the 1st and 2nd screen pattern data SPD1 
and SPD2, respectively. Moreover, a sign "LI] shows the sequence of the scanning line. For example, 
"S 1 -L 1 ] is data of the 1 st scanning line of the 1 st screen pattern data SPD 1 . 

[0029] The following three addresses are specified about each screen pattern data SPD1 and SPD2 in 
SPM64. 

(1) A start address STA 1 and the address of the head of the screen pattern data in STA2:SPM64 are 
shown. 

(2) And the address ENDA1 and the address of the back end of the screen pattern data in 
ENDA2:SPM64 are shown. 

(3) Initial addresses INIA1 and INIA2 : in case screen pattern data are read to the line memory 66 and 
68, the address of the data read first is shown. The initial addresses INIA1 and IN1A2 are set as any one 
of the addresses of the data of the head of the scanning line. 

Three kinds of these addresses are given from CPU44, and are registered into the registers 1 12, 1 14, and 
116 (refer to drawing 4 ) in the SPM data transfer control section 80, respectively. 
[0030] Drawing 9 is explanatory drawing showing the relation between the repeat blocks RBI and RB2 
of each half tone dot on a record picture, and each above-mentioned address. In drawing 9 , an alternate 
long and short dash line is the repeat block RBI of the 1st screen pattern data SPD 1, and a dashed line 
is the repeat block RB2 of the 2nd screen pattern data SPD 2. Moreover, the X-axis and a Y-axis are the 
pixel coordinates of the direction of vertical scanning of a record picture, and main scanning direction. 
The initial addresses INIA1 and INIA2 express offset of the direction X of vertical scanning of a repeat 
block of each halftone dot to the zero of a record picture. That is, the screen pattern data of the vertical- 
scanning position shown in the initial addresses INIA1 and INIA2 are applied to the pixel of the home 
position of a record picture. In addition, drawing 9 shows the case where there is no offset of main 
scanning direction Y. 
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[0031] SPM64 is assigned on the memory map of CPU44, and the start addresses STA1 and STA2 to 
each half tone dot and the end addresses ENDA1 and ENDA2 are determined by CPU44, and are 
supplied to half-tone-dot signal generation equipment 34. Moreover, offset is included in the attribute 
information which picture edit equipment 20 creates, CPU44 decodes this, and it generates the initial 
addresses INIA1 and INIA2, and supplies them to half-tone-dot signal generation equipment 34. 
[0032] The addresses STA1, ENDA1, and INIA1 about the 1st screen pattern data SPD 1 are memorized 
by Registers 1 12a, 1 14a, and 1 16a, respectively, and the addresses STA2, ENDA2, and INIA2 about the 
2nd screen pattern data SPD 2 are memorized by Registers 1 12b, 1 14b, and 1 16b, respectively. 
[0033] If the screen pattern data SPD are written in SPM64, a start command of operation will be given 
to half-tone-dot signal generation equipment 34 from CPU44. If a start command of operation is given, 
as shown in drawing 7 , the screen pattern data SPD for the 1 scanning line in SPM64 will be 
transmitted to the line memory 66. In addition, this data transfer is controlled by the SPM data transfer 
control section 80 ( drawing 4 ). In the case of data transfer, the read-out address generation machine 
1 18 generates the read-out address RA of SPM64, and the write-in address generation machine 120 
generates the write-in address WA of the line memory 66 and 68. 

[0034] Drawing 10 is explanatory drawing showing the composition of the screen pattern data written in 
the line memory 66. The screen pattern data SPD 1 of the scanning line L2 shown in the initial address 
INIA1 ( drawing 8 ) are memorized by line memory 66a for the 1 st halftone dot. Similarly, the screen 
pattern data SPD 2 of the scanning line L4 shown in the initial address INIA2 are memorized by line 
memory 66b for the 2nd half tone dot. 

[0035] As shown in drawing 10 , about the data memorized by the line memory 66, three kinds of 
addresses as follows are specified. 

(1) Y start addresses YSTA1 and YSTA2 : the address of the head of the screen pattern data in the line 
memory 66 is shown. 

(2) Y and the addresses YENDA1 and YENDA2 : the address of the back end of the screen pattern data 
in the line memory 66 is shown. 

(3) The initial addresses YINIA1 and YINIA2 of Y : in case screen pattern data are read, the address of 
the data read first is shown. 

[0036] As mentioned above, three kinds of addresses shown in drawing 8 are the addresses of SPM64, 
and in case they transmit the screen pattern data SPD to the line memory 66 and 68 from SPM64, they 
are used. On the other hand, three kinds of addresses shown in drawing 10 are the addresses of the line 
memory 66, and in case they read the screen pattern data SPD from the line memory 66 to a comparator 
76, they are used. The initial addresses YINIA1 and YINIA2 of Y of drawing 10 express offset of main 
scanning direction to the initial addresses INIA1 and INIA2 of drawing 8 having expressed offset of the 
direction of vertical scanning of a picture. Drawing 1 1 is explanatory drawing showing the relation of 
the repeat blocks RBI and RB2 of each halftone dot on a record picture, and the above-mentioned 
addresses INIA and YINIA. As shown in drawing 1 1 , the address (INIA1, YINIA1) and the screen 
pattern shown by (INIA2, YINIA2) are applied to the pixel of the zero of a record picture, respectively, 
offset concerning the 1st and the 2nd halftone dot at the example shown by drawing 8 , drawing 10 , 
and drawing 1 1 — respectively (2 4) - and (4 3) - it is . Thus, it is effective when suppressing the moire 
generated in case two or more color versions will be printed and printed matter will be created in piles, if 
it enables it to set up offset of a half tone dot in main scanning direction and the direction of vertical 
scanning, respectively. In addition, about the relation of the offset and moire of a half tone dot, since it is 
indicated by JP,2-134635,A, explanation here is omitted. 

[0037] The Y start addresses YSTA1 , YSTA2, and Y and the addresses YENDA1 and YENDA2 of 
main scanning direction are determined by CPU44, and are supplied to half-tone-dot signal generation 
equipment 34. Moreover, offset is included in the attribute information which picture edit equipment 20 
creates, CPU44 decodes this, and it generates the initial addresses YINIA 1 and YINIA2 of Y, and 
supplies them to half-tone-dot signal generation equipment 34. These addresses are registered into the 
address registers 132, 134, and 136 in the horizontal-scanning address generation section 100 ( drawing 
6). 
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[0038] Drawing 12 and drawing 13 are flow charts which show the procedure which transmits screen 
pattern data to the line memory 66 and 68 from SPM64. Processing of drawing 12 is started according to 
the criteria X clock signal XCL given to the control signal generating section 122 ( drawing 5 ). At Step 
Tl, the initial addresses INIA1 and INIA2 about two screen pattern data read from the initial address 
registers 1 12a and 1 12b, and are supplied to the address generation machines 1 1 8a and 1 1 8b, 
respectively ( drawing 4 ). At Step T2, the Y start addresses YSTA1 and YSTA2 registered into Y start 
address registers 134a and 134b ( drawing 6 ) are transmitted to the write-in address generation 
machines 120a and 120b in the SPM data transfer control section 80 ( drawing 4 ). 
[0039] At Step T3, the address value of the read-out address generation machine 1 18 is memorized in 
the redirecting-address generating section 1 10 as a processing line read-out start address. In case the data 
of the 1st scanning line specified in the initial addresses INIA1 and INIA2 are transmitted, the initial 
address INIA given to the redirecting-address generating section 1 10 in Step Tl and INIA2 become a 
processing line read-out start address. 

[0040] Steps T4-T8 of drawing 13 are processings which transmit the 1st screen pattern data SPD 1, and 
Steps T9-T13 are processings which transmit the 2nd screen pattern data SPD 2. The address value (it is 
hereafter called "the write-in address WA") of the write-in address generation machine 120 is compared 
with Y and the address YENDA1 by Step T4. The write-in address WA is the address given to the line 
memory 66, The write-in address WA at the transfer start time is the Y start address YSTA1 transmitted 
at Step T2. 

[0041] It writes in in Step T4, and.when Addresses WA are Y and the one or less address YENDA, in 
Step T5, 1 byte of screen pattern data SPD 1 in SPM64 are transmitted to line memory 66a, Under the 
present circumstances, it reads from the read-out address generation machine 1 1 8 to SPM64 through the 
SPM address selector 108, and Address RA is given and 1 byte of data of this read-out address RA are 
read. Moreover, the write-in address WA writes in, it is given to line memory 66a from the address 
generation machine 120, and the data read from SPM64 are written in this write-in address WA, 
Speaking concretely, transmitting 1 byte of data shown in the initial address INIA1 of drawing 8 to the 
position of the Y start address YSTA1 of drawing 10 . 

[0042] At Step T6, it writes in with the read-out address RA in read-out address generation machine 
1 18a, and the increment of the write-in address WA in address generation machine 120a is carried out 
every [ 1 ], respectively. And the^creen pattern data SPD 1 for 1 repeat period are transmitted by 
repeating Steps T4-T6. 

[0043] After the data transfer for 1 repeat period is completed, it writes in in Step T4, and Address WA 
becomes larger than Y and the address YENDA 1, and shifts to Step T7. The read-out address RA and 
the end address ENDA1 are compared by Step T7. And the address ENDA1 shows the address of the 
back end of the data of this screen pattern data SPD 1, as shown in drawing 8 . Then, when the read-out 
address RA is larger than the end address ENDA1, the start address STA 1 registered into start address 
register 1 14a is transmitted to read-out address generation machine 1 18a, and is memorized. 
Consequently, in case the data of the following scanning line are transmitted, a transfer will be 
performed from the data shown by the start address STA 1 . 

[0044] Since Steps T9-T13 are the respectively same processings as Steps T4-T8, explanation is 
omitted. In this way, the screen pattern data for 1 repeat period are transmitted to the line memory 66a 
and 66b about two half tone dots, respectively ( drawing 10 ). 

[0045] After data transfer is completed, while the timing-control section 90 gives a control signal S74 to 
the line memory control section 74 and switches a demultiplexer 70 ( drawing 2 ) to the line memory 68 
side, a multiplexer 72 is switched to the line memory 66 side. Then, if the pulse of the criteria X clock 
signal XCL is given to the timing-control section 90, the timing-control section 90 will give a control 
signal to each circuit, and as shown in drawing 7 , setting-a-net processing and a data transfer will be 
performed in parallel. 

[0046] Drawing 14 is a flow chart which shows the procedure of setting-a-net processing. Here, 
although the setting-a-net processing which used the 1st screen pattern data SPD 1 is explained, 
processing with the same said of the 2nd screen pattern data SPD 2 is performed. At Step T3 1, the initial 
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address YINIA1 of Y is supplied to Y address generation machine 130a from initial address register of 

Y 132a ( drawing 6 ). The address value (Y address YAD1) in Y address generation machine 130a is 
compared with Y and the address YENDA1 by Step T32. At the start time of setting-a-net processing, 
the Y address YAD1 is the initial address YINIA1 of Y, and since it is smaller than Y and the address 
YENDA1, it shifts to Step T34 from Step T32. 

[0047] At Step T34, the Y address YAD1 is given to the line memory 66 through a multiplexer 72 from 

Y address generation machine 130a, and 1 byte of screen pattern data SPD 1 are read from the line 
memory 66 according to this. And the read screen pattern data SPD 1 are given to a comparator 76 
through a multiplexer 72, and are compared with the pixel concentration signal PDS ( drawing 2 ). A 
comparator 76 compares the screen pattern data SPD 1 with the pixel concentration signal PDS, and 
generates the half-tone-dot signal DS binary [ according to the comparison result ] . For example, the 
half-tone-dot signal DS is made into H level at the time of PDS>=SPD1, and let the half-tone-dot signal 
DS be L level at the time of PDS<SPD1. 

[0048] In addition, in Step T34, the screen pattern data SPD1 and SPD2 of the 1st and the 2nd halftone 
dot are given to a multiplexer 72, one of these is chosen according to the pixel **** selection signal 
PSS, and both sides are compared with the pixel concentration signal PDS. It means in other words 
having chosen the screen pattern used for setting-a-net processing for every pixel according to the pixel 
**** selection signal PSS, and this is equivalent to two kinds of selectable screen patterns existing to the 
same coordinate on a sensitive film 42. 

[0049] In addition, the pixel **** selection signal PSS is given to a multiplexer 72 for every pixel 
synchronizing with the criteria Y clock signal YCL. An operator specifies in the case of edit of a picture 
[ in / picture edit equipment 20 / in any of two screen patterns are applied to each pixel ], and this result 
is included in attribute information. The raster image processor 32 ( drawing 1 ) generates the pixel **** 
selection signal PSS based on this attribute information, and supplies it to a multiplexer 72. 
[0050] It returns to drawing 14 , and it stands by after the setting-a-net processing in Step T34 until it 
continues processing and the Y clock signal YCL1 is given to Y address generation machine 130a 
( drawing 6 ) at Step T36, if a line and Signal LEND are not given to the control signal generating 
section 122 in Step T35. If the Y clock signal YCL1 is supplied in Step T36, in Step T37, Y address 
generation machine 130a will increment the one Y address YAD1. 

[0051] Next, in Step T32, the Y addresses YAD1 and Y and the address YENDA1 are compared. The 
increment is carried out at Step T37, in YAD1>YENDA1, the Y start address YSTA1 is given in Step 
T33 at Y address generation machine 130a, and the Y address YAD1 is memorized as the new Y 
address YADL 

[0052] Processing of Steps T32 and T33 is processing for repeating and using the data in line memory 
66a on the same scanning line of a recording drum 40. That is, as shown in drawing 10 , if the screen 
pattern data SPD 1 in line memory 66a are first read from the data of the initial address YINIA1 of Y 
and it is read to Y and the address YENDA1, it will return to the Y start address YSTA1, and data will 
be read from the head of line memory 66a. In this way, the screen pattern data for 1 repeat period 
memorized by line memory 66a are read repeatedly, and are compared with the pixel concentration 
signal PDS. The same is said of the data in line memory 66b. 

[0053] In this way, Steps T32-T37 are repeatedly performed until a line and Signal LEND are given to 
the timing-control section 90 in Step T35, and the setting-a-net processing in the one scanning line of a 
recording drum 40 is completed. 

[0054] In addition, as shown in drawing 7 , data transfer is also performed in parallel to setting-a-net 
processing. That is, while performing setting-a-net processing using the screen pattern data SPD 
memorized by the line memory 66, the screen pattern data for the 2nd repeat period are transmitted to 
the line memory 68 of another side from SPM64. 

[0055] In case the screen pattern data about the repeat period of the 2nd henceforth are transmitted, 
Steps T21-T24 of drawing 12 are performed. As mentioned above, processing of drawing 12 is started 
according to the criteria X clock signal XCL given to the control signal generating section 122 ( drawing 
5 ). At Step T21, it is judged whether the X clock signal XCL1 about the 1st screen pattern was inputted 
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into the control signal generating section 122. Since dividing of the criteria X clock signal XCL is 
carried out by X clock counting-down circuit 126a, when the reference clock signal XCL is given to the 
control signal generating section 122, the X clock signal XCL1 for the 1st screen pattern may not be 
inputted into the control signal generating section 122. When the X clock signal XCL1 is not inputted, a 
control signal SI 10 is given to the redirecting-address generating section 110 from the control signal 
generating section 122, and Step T22 is performed according to this. At Step T22, the processing line 
read-out start address memorized at Step T3 in the last repeat period reads, and it is registered as an 
address value RA of address generation machine 1 18a. Consequently, when the X clock signal XCL1 is 
not given with the criteria X clock signal XCL, the same data as the data transmitted before 1 repeat 
period are transmitted. About this, it mentions later with the effect which carries out dividing of the 
reference clock signal 

[0056] Steps T23 and T24 are the procedures of performing the same processing as Steps T21 and T22 
about the 2nd screen pattern. If it reads at Step T24 and Address RA is set up, it will shift to Step T2 and 
data will be transmitted to the 2nd line memory 68. 

[0057] Drawing 15 is explanatory drawing showing the screen pattern data SPD memorized by two line 
memory 66 and 68. The screen pattern data SPD memorized by the 1st line memory 66 are read, are 
given to a comparator 76, and are compared with the pixel concentration signal PDS. On the other hand, 
the screen pattern data SPD are written in the 2nd line memory 68 from SPM64. In addition, in two line 
memory 66 and 68, the value of the initial address YINIA1 of Y, and the Y start addresses YSTA1 and 
Y and the address YENDA1 is common respectively. That is, these addresses are the same to every 
repeat period. In addition, the same is said of these addresses about the 2nd screen pattern. 
[0058] As shown in drawing 7 , whenever the criteria X clock signal XCL is given to half-tone-dot 
signal generation equipment 34, the scanning line is updated, and setting-a-net processing and data 
transfer are performed in parallel. In addition, since there is little amount of data transmitted to the line 
memory 66 and 68, data transfer is completed in a part of time which setting-a-net processing takes. 
Therefore, processing speed of setting-a-net processing is not reduced by performing data transfer in 
parallel. 

[0059] Thus, in the above-mentioned example, comparatively low speed SPM64 and the comparatively 
high-speed line memory 66 and 68 are used, and the screen pattern data SPD are repeated, and it 
transmits to 1 repeat period [ every ] line memory 66 and 68 of a block, and was made to carry out 
setting-a-net processing in parallel to this data transfer. Therefore, as line memory 66 and 68, there is an 
advantage that what is necessary is just to use high-speed memory, to each half tone dot by the small 
capacity which can memorize the data for 1 repeat period of a repeat block. 

[0060] C. When recording the low half tone dot of the effect screen ruling (a line/inch) of dividing of a 
clock signal by the high recording device of an output resolution (dpi), the repeat block of a half tone 
dot may become large. For example, when screen ruling performs setting-a-net processing which are 
150 lines / inch by the recording device of 3000dpi, one side of a repeat block of a half tone dot is 20 
pixels (=3000/150). Moreover, if screen ruling performs setting-a-net processing which are 75 lines / 
inch by the recording device of 3000dpi, one side of a repeat block of a half tone dot will be 40 pixels 
(=3000/75), and a length of one side will increase 4 times in the double precision of 150 lines / inch, and 
area. Since the size of one repeat block becomes still larger in case a halftone dot with angles, such as 
15 degrees and 75 etc. degrees, is created in fact, what also has a big capacity of the line memory 66 and 
68 is needed. 

[0061] The counting-down circuits 124 and 126 ( drawing 5 ) which carry out dividing of the reference 
clock signals XCL and YCL are formed in order to enable it to change the screen ruling of a record 
picture. Moreover, as shown below, when recording the small half tone dot of screen ruling by the high 
recording device of an output resolution, it consists of this half-tone-dot signal generation equipment 34 
so that the amount of data of one repeat block can be made small. 

[0062] Drawing 16 is explanatory drawing showing signs that screen ruling is changed by dividing of 
the reference clock signals XCL and YCL. Drawing 16 compares and shows repeat pattern RB2of 2nd 
half-tone-dot S2b at the time of carrying out dividing of repeat pattern RB2a and reference clock signals 
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XCL and YCL of 2nd half-tone-dot S2a at the time of using reference clock signals XCL and YCL as 
they were one half b. If dividing of the reference clock signal is carried out by the division ratio 2, a 
length of one side of a record pixel will become double precision. Generally, if dividing of the reference 
clock signal is carried out by the division ratio M, a length of one side of a record pixel will increase M 
times. Therefore, the size of a record pixel can be adjusted by adjusting a division ratio. The division 
ratio of counting-down circuits 124 and 126 can be respectively set up from CPU44. 
[0063] The same data as the data which Step T24 was performed when the X clock signal XCL2 by 
which dividing was carried out was not given with the criteria X clock signal XCL in Step T23 of 
drawing 12 on the occasion of a transfer of the screen pattern data SPD, consequently were transmitted 
before 1 repeat period are transmitted to the line memory 66 or 68. That is, only when the X clock signal 
XCL2 is inputted, the repeat period of a screen pattern is updated. On the other hand, in case the screen 
pattern data SPD are read from the line memory 66 in setting-a-net processing, data are read according 
to the Y clock signal YCL1 by which dividing was carried out. Consequently, as shown in drawing 16 , 
the size of the half tone dot on a record picture increases in proportion to a division ratio. 
[0064] Although half-tone-dot S2b of drawing 16 has the size of the double precision of half-tone-dot 
S2a, both amounts of data of the data used for setting a net are the same. Thus, there is an advantage that 
screen ruling can be changed with the amount of data of one repeat block maintained, by using the clock 
signal by which dividing was carried out with counting-down circuits 124 and 126. 
[0065] D. It is possible to carry out in various modes in the range which is a modification and which this 
invention is not restricted to the above-mentioned example, and does not deviate from the summary, for 
example, the following deformation is also possible. 

[0066] (1) In the above-mentioned example, although two kinds of screen pattern data SPD shall be 
memorizable in the line memory 66 and 68, respectively, it is good also as what memorizes one kind of 
screen pattern data SPD, respectively, and what can memorize three or more kinds of screen pattern data 
SPD may be used. In memorizing three or more kinds of screen pattern data SPD, other circuit portions 
increase according to the kind of screen pattern data SPD. In addition, the difference in the kind of 
screen pattern data SPD may be a difference not only in the difference in screen ruling but a half-tone- 
dot configuration. 

[0067] (2) Although SPM64 was constituted from a DRAM and more nearly high-speed SRAM 
constituted the line memory 66 and 68 from the above-mentioned example, you may use memory same 
type for these. Also in this case, setting-a-net processing can be accelerated comparatively easily by 
accelerating the circuit used in case data are read from the line memory 66 and 68. It is more accelerable 
if the circuit used in case data are especially read from the line memory 66 and 68 is integrated in one 
IC. 

[0068] (3) Drawing 17 is the block diagram showing other examples of this invention. Drawing 17 
corresponds to the portion containing CPU44 and the half-tone-dot signal generation equipment 34 
( drawing 2 ) in drawing 1 . With the equipment of drawing 17 , the memory 202 connected to the CPU 
bus 200 is used for a change of SPM64 of drawing 2 , and the direct-memory-access controller (DMAC) 
204 is used for a change of the SPM data transfer control section 80. The hard disk 208 is also connected 
to the CPU bus 200 through I/O interface 206. 

[0069] Since there is, even if the amount of data of the screen pattern data SPD transmitted to the line 
memory 66 and 68 from memory 202 controls a transfer by DMAC204, it can perform data transfer by 
within a time [ which setting-a-net processing takes ]. [ little ] However, if it is made to perform data 
transfer using the SPM data transfer control section 80 of exclusive use as shown in drawing 2 , it is 
possible to perform data transfer at high speed more. For example, there are many kinds of screen 
pattern data SPD, and when the amount of data transfer becomes large, the composition shown in 
drawing 2 is desirable. 

[0070] (4) The above example and modification can be applied when 1 horizontal-scanning line 

performs the two or more color version record of two colors or four colors. 

[0071] 

[Effect of the Invention] Since according to the half-tone-dot signal generation equipment of this 
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invention a comparator compares a picture sign with the threshold for 1 repeat period read from line 
memory and creates a half-tone-dot signal as explained above, setting-a-net processing can be performed 
at high speed by using the memory which has the read-out speed more than screen pattern memory as 
line memory. Moreover, since a part for 1 repeat period is sufficient as the threshold transmitted to line 
memory from screen pattern memory, even if it does not use memory high-speed as screen pattern 
memory, a transfer of a threshold can be performed, without reducing the speed of setting-a-net 
processing. Namely, memory mass at high speed does not need to be used for the half-tone-dot signal 
generation equipment of this invention as screen pattern memory, and it is effective in the ability to 
perform setting-a-net processing at high speed. 

[0072] Moreover, the threshold about two or more kinds of half tone dots is transmitted to two or more 
line memory elements, and if one is chosen from two or more line memory elements according to a half- 
tone-dot kind selection signal and screen pattern memory is read, it is effective in the ability to perform 
setting-a-net processing, choosing and switching two or more half tone dots within one picture. 
Although mass memory is needed as screen pattern memory when a half-tone-dot kind increases, since 
line memory is used, it is effective in not reducing processing speed of setting-a-net processing, even if 
it increases the capacity of screen pattern memory. 
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DESCRIPTION OF DRAWINGS. 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the image processing system equipped with the half-tone-dot 
signal generation equipment as one example of this invention. 

[Drawing 2] The block diagram showing the outline composition of half-tone-dot signal generation 
equipment 34. 

[Drawing 3] Explanatory drawing showing the array of the threshold of the screen pattern data SPD1 
and SPD2 of two kinds of half tone dots. 

[Drawing 4] The block diagram showing the internal configuration of the SPM data transfer control 
section 80. 

[Drawing 5] The block diagram showing the internal configuration of the timing-control section 90. 
[Drawing 6] The block diagram showing the internal configuration of the horizontal-scanning address 
generation section 100. 

[Drawing 7] The timing chart which shows the whole operation of half-tone-dot signal generation 
equipment 34. 

[Drawing 8] Explanatory drawing showing the composition of the screen pattern data SPD written in 
SPM64. 

[Drawing 9] Explanatory drawing showing the relation of the repeat block and each address of each half 
tone dot on a record picture. 

[Drawing 10] Explanatory drawing showing the composition of the screen pattern data SPD written in 
the line memory 66. 

[Drawing 11] Explanatory drawing showing the relation of the addresses INIA and YINIA which show 

the repeat block and offset of each half tone dot on a record picture. 

[Drawing 12] The flow chart which shows the procedure of screen pattern data transfer. 

[Drawing 13] The flow chart which shows the procedure of screen pattern data transfer. 

[Drawing 14] The flow chart which shows the procedure of setting-a-net processing. 

[Drawing 15] Explanatory drawing showing the screen pattern data SPD memorized by two line 

memory 66 and 68. 

[Drawing 16] Explanatory drawing showing change of the screen ruling by dividing of a clock signal. 

[Drawing 17] The block diagram showing other examples of this invention. 

[Description of Notations] 

20 Picture Edit Equipment 

30 Image Recording Equipment - 

32 Raster Image Processor 

34 Half-Tone-Dot Signal Generation Equipment 

36 Buffer Unit 

38 Laser Beam Generator 

40 Recording Drum 

42 Sensitive Film 

44 CPU 

46 Encoder 

48 PLL Circuit 

50 Counter 

62 Host Interface 

64 Screen Pattern Memory (SPM) 

66 Line Memory 

68 Line Memory 

70 Demultiplexer 

72 Multiplexer 

74 Line Memory Control Section 
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76 Comparator 

80 SPM Data Transfer Control Section 
90 Timing-Control Section 

100 Horizontal-Scanning Address-Generation Section 

108 SPM Address Selector 

110 Redirecting- Address Generating Section 

112 Initial Address Register 

118 Address Generation Machine 

120 Address Generation Machine 

122 Control Signal Generating Section 

124 Counting-down Circuit 

132 Address Register 

200 CPU Bus 

202 Memory 

208 Hard Disk 

362 Buffer Memory 

362 Memory 

366 Selector 

DS Half-tone-dot signal 

ENDA1, ENDA2 And the address 

INIA1 , ENDA2 Initial address 

LEND A line and signal 

PDS Pixel concentration signal 

PSS Pixel **** selection signal 

RA Read-out address 

SPD1 , SPD2 Screen pattern data 

STA1, STA2 Start address 

WA Address 

X The direction of vertical scanning 

XCL Criteria X clock signal 

XCL1, XCL2 X clock signal 

Y Main scanning direction 

YAD Y address 

YCL Criteria X clock signal 

YCL1, YCL2 Y clock signal 

YENDA1, YENDA2 Y and the address 

YINIA1, YINIA2 The initial address of Y 

YSTA1, YSTA2 Y start address 



[Translation done.] 
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^ y — >**y %m&-t£ io 

[0 0 10] 

[H1£0!I] A. SH^S ^^=rK<D i^ffi^ 

b i z.(D&w<D-m&mt vx<Dm&m^m*kmm 

^WtM^v-^^Ate, PH£ifI*3£* 2 0 «h , PHftiE® 
3SB3 0 fcSrffl^tv^o H«MI*i£B 2 01*, 

[00 11] HMl«gf2 0^b^S:e>nfc«||«F* 



(3) 6 0 6 

4 

if3 2^;tibiV r r-CBf^ft^fS-g-PDS j:Si%ffl 

@ir mi-^p s s ^tr^^^tt^ 0 mmmn-ti'? 

tM^ffii? hff-g-P S Sf±, =7^94 *~ i?^u 
[0 0 12] i^if^tgf 3 4 SI, BBR»|£{&-S§-P 

Dsiii»i-fei/^ Mt-^-p s $\zm<$\<^xm&m # 

10 D S £r^/&i-5 0 Mj&fS -g-D S He, mj&m&ft&mW: 3 
4H^y7r^- y S 3 6 K:#;L£>jx5o ^^x^- 

t), n7^y^)IB^flfDSS:n tf > hOt^AON 

lEtgrTS 2ty hO^^ey 3 6 2, 3 6 4 ^ ^(DWik 
izmtfbtnf^ 3 6 6, 3 6 8 ^tLTV^ 0 

3 6 3 6 8t: < tot2ocoA^77^ ; ey 
3 6 2. 3 6 4J* h^/H2J#l;L£*l. ^<Q — ^mSff 
20 #«£SB3 4t£g&R£n, te^ s l^— if bf— 

[0 0 13] U-if If— AX£3£«3 8 fi, ntf^NcO 
If— AON/OF Fjf ^-tc^rtt-^tt^bT ON/OF F 

If tf— A^fS^ K7A4 0^flS^cg*7-<;UA4 
2£;S7tU ^W:J:otIt^g)t7^;^4 2±C 

[0014] 4*5. mm^mmw:3 o rto#«j«si* 
mmu (cpu) a Afrh^^hfo&pvmm^fc 

30 CTtfft^o *jSfit*4Sf3 4l:it 

ff-^b END t^^^L?>tl5o /<jy7r«^h3 6H 

O0OtHj^#t-iSS^tL7h^i>=i — ^4 6^1E4SK7 

^{f^-YCKfl. PLL0K4 8i;<toTKX^Ds/^ 
{S^-X C K<Z>J9jft«Sr««^ge*-f-4 ^ t iz. ±oT4* 
40 $tb^) 0 JKX^ n-/^{f-9-XCK, gY^n^/^lffY 
CKii. ^y^r^-— ^ F36 ^^Tn7-f^il^ 

yKffifLENDIt ^ 5 OfrmmY? a y^ff 

^■YCL^VMftSr^^yH, ^(DX ^> Nffi^gff 
^^{g^jib/c&#^^^tue o ^^iv KfS-i-LE 
NDH SE»*tbSiBfft^±*^*r&i(6ia<0^«8S:*i- 

[0015] B . JH^ffi^SS^aSllWfltaS; 

50 in 2 mSM^QimW- 3 4 cotlBSW^;5r^i-7"D y 



(4) 

5 

^ei-c&So m^m^-^mms 4Ji k^v^^z? 

x^^62t, ^^u-y/^-y^^y (spm) 6' 

At. 2±y Y<Ov4 y^^ey 6 6 . 68^, 74 

s<U—# 7 6 S PMr- ^feiil*ja?SB8 0 94 
S ^ffiWSB 9 0 £ , ±*S7 KU-^^SB 1 0 0 t& 
«^TV^ 0 S PM6 4^(7)Ml*li locDy- h 

[0 0 16] SPM6 4f^t^y^RAMt«^§ 10 
nT*5<9, 2^94 1 5 On st?&^ 0 

RAM-Cfl!^:§ixT*5t9. -tcOi^-f 2tv94 -M1#*J2 5 
n s 5 0 -f-^fct), ^-f ^ ^ !J 6 6 , 6 8 11 S 
PM6 4lzifc^XMM(D?t^yxm}&£ftX\<^ 0 £ 

s pm6 4n2mm<om&^M't%*? v — 

- cD-f^T ^rfStS-r S Jt«»*«*co ^ y "C 

s^-rs;*^ v—i/s<#— lmvMvmmft 

/£{tffi«g-rSJtRW/J>^*fiO^ y "C&S 0 20 
[0 0 17] S PM6 4 JdfElg^HS^^ y — ^n^ — 

9, tecolil: y-y/^-yf-^ s P 

T^S 0 &*5. C<DHJfifi?!|-e(igl3 [OTt2SS^ffl£ 

^ts^^ y -y/^-yf-^ s PD K SPD2 

^-yf^SPDlli, 28x3Si-7fy^^^l 
o<7)I5IiyDy^RBl^U ^r^MPSt^ 0~ 8 

feS c l§=fc, |2W^y-W^^f^SPD2 
H 8 x 8pi^^ h y 1 o^lfttJigb^* R 

B2^U -^(D^ilflfti^O — 6 3*t?c0 6 4|5£8H(OL# 

So 

[0018] CPU44 (01) ^b^^s^^y 
" l/y^* 9 S PDI1, ^^h^f>-^^^^^6 40 

2Sr^bTSPM6 4ic*^3^^tiS 0 r<E>«£i£*» 
fNl S PMf- ^$^ftrij|lp&f$8 0^ £ox$m&n 
S G 2^y h(Oy^T^^^ey 6 6, 6 8117^/1/ 
^70 ^/u^u^U-Z 2Jr£oT h^Vu^J^^^b 

^7 0 h'?^3-^u?y-7 2<D$]W±. 7^y^^ey 
*J»S!5 7 4tCj;oT*J^)^ixS 0 

[0019] s PM6 4trfsti^n^^^ y — >v*^ — 

y7^SPDIi, 2ts/h^)7>f^ ; ty66, 68 



^^ip6-6 6 0 6 

6 

mns o t?4 ^ >^mmn9 o tizx^xmm^n 

£ c 7-f y^^e y 6 6fi2o(7)7>fy^ ; eyiS6-6 

a, 6 6b^ltl^ 0 7^y^^ey 6 8 &P)«HC, 
2^(D^4 >^^rVWme 8a, 68b ST* LT^5 e 
^1 CO^-f y^^y ^^6 6a, 68a 1 <D*9 V 

-y/^-yf^SPDlHBiU Ig2^-Y>^ 
^ySi6 6 b, 6 8 bfc%$2(D7? y — >s<# — 
— ^SPD2SrlS«-r§ 0 #7^^^5 5*11 

— — ^ S PD 1 icol^T^2 SlUSt^co^— 
^SrfEtSU f 2 y - y/^-yr-^ S PD 2 

^I^Il^Di/^RBl, RB 2rtln:fctt£ 1 
[0 0 2 0] 2 -fey h^7-f y^^ey 6 6. 6 8 ii^^ 

9 — yitay^u- ^ 7 6 fc-^-xL^friSo rcofje^ffib 

fc, mmrnm^^^ hm^p s sizj^zx 2mmco*? 

So 

[0 0 2 1] 3^A°i/^7 6ii, -^/l^^l^^ 7 2 
fy^hH-TLhMz.?^ y — — ^■r r — 9 S PD chM^ 
»«{f-g-PDS irSrjttJgb, ^ntcj; oT 2f^t:$tX7h 
fflj&fs-SI-D S ^14t6 0 ^Tt^ 7 -f /VA 4 2 <Z) — -t^ccDt^ 

^ <d i ^ 9 3i L,mmft<D* ? y — — ? $m 
vmvxmiMLm^tttm^tbZ)* ^ot, 7-^y^^y 

6 6, 6 8fl mV-M^n v?(D'pfj:< t t> im*)M 

vmm^r-^ ^m%x^ ^mm^-t^iax^\ 

[0 0 2 2] toJ;^:, c^fl#5543Sf 3 4 
"Cf±, s PM6 4lifflft$ixfc^^ y -y/^-yf- 
^SPD^l^^agbjUffl^-To^^V^^y 6 6, 6 

? v—^'**— s pu^mmvxmmm^m^- 

PDSt Jt«-T S r i: J; 9 ffl^ft^-D S Sr^"T S 0 
7^y^^y 6 6, 6 8 b-CfiJ^RWKa^^^ey Sr 
ttffl Ltl^OTmSlffD Sco^S:iSig-T?fT * 5 r. 
tm5o SPM6 4tttttJtt!!»<£ii4^ 

^eygr^fflLT^S^, SPM64H7^y^*JI6 
6, 6 8(^t57-^^ #fflM5gtyDs/ 

mmi-kt^x&Kxm&o «ot, rcop^m^-^s 



7 

[0 0 2 3] #7-f 6 6, 6 8 tl-^jh,^ 

^^^^!J |Btii--< # -r - ^ fi tt* JH #t b T«fe 9 
igb:/ny*<D/>#<ifcijfcfc9ig b«M#fc*itf «fc V * 

[0 0 2 4] c. mSff ^-*^SS«^l¥«B*^8;i:»^ 

suit s PMf-^eisijW8 o(D^nm^^-r 

^5/«tfc5 e S PMf- **te^fty»gB8 Oft S 

PMrK^tu^iosi, te^lr Ku;*3§£gB 1 

10t, fflT Kl^ U'v 5 ** 112a, 112bi, 
J^Z—VT Kl^X l^v?^^ 114a, 1 14bi, xy 
KT Kl/^ l/^^ 116a, 116b t 3rfi|x.-C^ 
5 0 ^TK^MSl 1 Oft iHilTK^M 
Sll8a, 118b hW&^T K^f4^1 2 0 
a, 1 2 0 b t Srf ttv^o SPMTK^ti/^^ 20 

^S10 8t:Sot, CPU44^t>4x:bx.fcSPM 
64(Z)7Kl/^SPMADh glTKU^l^ai 1 

[0 0 2 5] ?fc*3, S PMf- ?fcmfflfflU8 0(D&m 

y — v/n^ — ^ s pd l izm-f&^—P&tid! 
m-rhmmxhv , ^(DMmz rbj &tt<t><D&m 30 

2 cox ^ y — ^/n>? — — 9 S P D 2 ^m-r^^—9 
SrftlSi-SS^trfcSo **5, 2ox^y~^^ — :/ 

Ca] , [b] Sr«l&i-4 0 #J;tlt »TK 
^MS12 0J tlEb/c^Jrft 2oc^)»iA^T 
KU7«4ffil2 0a, 12 0b^lTl^ o ^<7)* 
Jt<7^-g- [a] , [b] (Djfegfcft fficOSgg^jo^Tt 

l^l«t?fcSo El4ic:*5t^-c rsi] , rs2] t 

-So 

[0 0 2 6] [US ft ^ ^^$)J^9 0 COF^gBWIfiE 

Sr*i-yos/^ig-efoSo sv^ffl»ffl$9 oit $J 

0WI-§-3§£SB 122t, Y ^ a 5/ ? ftm& 12 4a, 1 
2 4 b t . X^njy^ ^iH^ff 126a, 1 2 6 b £r«s 
itV^o SJWH^^l 2 2^, CPU44^W 

-ey ffiu«gi5 7 4 izumis *S 7 4«:-£;U SPM 

^-^^^^8 OirSJWl-g-S 10 8, S 1 1 0 

£\ **3ST Ku-*3S£SB1 0 OtCffeiJMf^S 1 3 0 50 



¥tm¥>6-6 6 0 6 

8 

a, S130bHi§ o Y^Py^^Wl2 4a, 
124bli PLL0SS4 8 (Ell) it t>tbtz.m 

p^MYCLI, YCL2S:4rict5o X^o^^ 
^MIIgl2 6a, 126blt xy 3 -^4 6 (HI 1 ) 
*>fc#;t bixfcSipX ^ d v$\%^X C L £^2x^W5f 

^^jsjfe^jabT, igi tm2<Dfflj&\zmm£irLZ> 

mfe^Jjfa<DX? cz yfig^rX C L 1 , XCL2^ 

*YCL1, Y C L 2 It 3t*^T K 10 0 

t^XL^tU X^py^jf^-XCLI, XCL2(iSP 
Mx — ^fem$iJ»^8 0iz5-z_bin2>o **3. S3§X^ 
n y ^{g-g-X CLi: gipY ^ a y ^ff-5§-Y CLt Sr^jg 

[0 0 2 7] 0 6 It i*ST 0 0(7?^ 

lOOIt Y7K^«tSl3 0a, 130bi, Y 
M7F>XU^n3 2a, 132b£, Y^^- 
>7K^l/^134a, 134bh YxyK7 

KM^^13 6a t 1 36biSrfx.T^5 0 r 
#^^^C0^giir#^^T^^) TY] ft £ 

[0 0 2 8] 0 7 It ffl^t ^-«£Kfi 3 4 CDEbfE^^: 

M^>f^y^ft-ht-*5 e ^-TSW-. cp 

U44^b*^h^f y^7x>f^ 6 2 ^Lt^^ y — 
y/^-yf-^ S PD^iMt^M 3 4 t£ffc#& 
£*L5 0 4iW:^^!)->/^-y7^SPD 
It S PM6 4fc§#&£jh,5 0 08lt SPM64fI 
Sti&^atfc*^ y — W** — >"r — ^ S PD«^ 
^-TIAPJia-efc^o 0 8m 7K^00h -53h 
OfSH^tff 1 (D*? })— — fr — # S PD 1 3&S|S 
tt^tvT^o *9 . 7K^100h-13Fh <7>teffl(^ 
2<0X^ y —Z/s<9 — ls ; T — 9 S PD 2 tfSfStSSjft/rv^ 
3 0 #7K^l:(l, ^^^8 tf-y h<£>b#Wfia s IE 

-r o la 8 f^^F-g- rsu , rs2] it ^ti^tim 1 
ti2^)x^!J-y^-yf u ^SPDb SPD2 

^ttv^o ^-g- r l 1 ] fc7£&m<Dm£f&^ 

txt^o 00^1 li, rsi-Li] it Iio^^ji- 

— S PD 1 (D^^^cDy^- — ^ X3b 

[0 0 2 9] S PM 6 4 ^ y - 

^SPDb SPD2HB8ttlt ft(7)3 0(D7K^ 

(1) ^^-F7KMSTA1, STA2 : SPM6 
4lw*5tt^^^ y — >^/^^ — ff^#<D9cM(DT 



(6) 
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ENDA 2 : SPM 



(2) xyKTKMENDAl 
6 4(^*5*tS^^ 

( 3 ) WRT K^INIAl, INIA2 
y/^-yf^5:7^y^y 6 6, 6 8 tcSEtB-ri^ 

^INIAl, INIA2H *SiBl£>5fc5g<E>'r r — * 
cor K>^^)^f^lora^$^^ 0 

i4, 116 (gi4#fig) tr^n-eixaasnso 
[0030] @9H, ia®w«-btc*3tts#«^:<7?«it> 

iil/ny^RBl, RB 2 £ . _hj£co#T KM £ 
1 t^jx^ y S PD 1 ^iSftOilb^n 

-^SPD20i^iyDy^RB2t^^) 0 
*jrM^i?fe5o MTK^INIAK INIA2 
cogiJ^^fRjXco^ir ^ h^Sbttl^o -ttefr 
I A 1, INI A2^S4xSB'J3feSffiB^^^ i 1 "^ 

[0 0 3 1] SPM64H CPU44(D^^!i^y7 P 
_b^«!9^T^ixT*3!9, #»^iC^-f-5^^ — hT K 
^STAl, STA2^yK7K^ENDAl, 
ENDA2|j:CPU44iaoT^$ix, ffl^f^ 

PU4 4 7)^g!UT^T K^INIAl, I N I A 

[0 0 3 2] ^ 1 co* ^ y — — # S PD 1 

Mt^TK^STAl, ENDA1, I N I A 1 Ji 
U-v^^ 112a, 114a, 116a ^tb^^fStt 
£tU H2co;*^ y — — — 9 S PD 2\zm-t 

57K^STA2, ENDA 2 , INIA2ill/^ 

^ii 2b, ii4b, 1 1 6 bi^-tn-^mati^ix 

[0 0 3 3] SPM64^^U-y/^-yf^S 
PD365«#a*tb5i:, CPU4 4^f)«M^g 
f 34t:lffl^^yK^i^ c ftflsWIte^ 
^K^^t EI7tr*i-J; SPM64rt 

<o i j^3H^(d^ ? y — is*f— $ s PD#7>f 

S PM-x — ^teiHffi!l»SB8 0 (04) motSM^ 
5 0 -r — ^teSI^ISS^tt, IjEtUbT F>^»1 1 8 
PM6 4COggfci}LT HV^RA^Mt, «&^-T 
KM384*12 0^7>f^^»J 6 6, 6 8cO#i£^ 



T KU7WA^4t^) 0 

[0034] @i oti, 7^fy«y6 6^##5&^n 

3o S 1 oi^f©?^ U 6 6 a icii, WftTY 

^iniai (Ei 8) ~e^$*i3^i§L 2<o*? y 

2(oafifflW7'f^ ; eU6 6bl:(l, SJ^JTK^^I 
N I A2Tvt$^S^1IL4(D^^ y — ^a** — >^ 
— * SPD2)55E«^5 e 
10 [0 0 3 5] mi 0{Z^i~X 9 7^>^^!J 6 

(1) Y7^-h7K^YSTAl, YSTA2 -9 
-f^^^y 6 6l£*3ttS^ y — — ^7='— ^co^fe 
Hoot F>^^/Tt e 

(2) YxyK7K^YENDAl, YENDA2 : 

6 6\Z$$lfZ)X? y — V / ^ ^ • — >"T" 0 — ^ 60 

(3) Y|rji$T K^YINIAl, YINIA2 :X 

20 ^ y -^/^-v-^-^ SrScmi-BRJe:Stig{rKttJ$*LS 
7*—? got Ki^^^r^-To 
[0 0 3 6] fifty! Lfc<fc 9 0 8 Jr^-T 3 Wm<OT K 
U^{iSPM64(^7K>^t :, fc t 9, SPM64^b7 
-Y^^^y 6 6, 6 8{r^^ y — y/^- >^f— # S P 
DSrfeSI-rsRIiwfi&fflStLSo 01 0i^-f-3ffi 

g<^)7 K^li7>f y^^y 6 6(D7 K^tfc? , *7 
-Y^^^y 6 6^^ny^i/^-^ 7 6id^^ y— 

7KMINIA1, INI A 2^Wi£60giJ^;£'faGO 
30 hSr^ttt^ir^LT, 01O6OY#)Jfi 

TKU^YINIAl, YINIA2H £*S*ft<E> 

tt5#»^<7>»!9)gLyos/^RB 1, RB2<>;,_k3£ 

cot km i n i a, y i n i Acomi^^i-mmm^ 
fe^o mi 1 t^-rj; 5 k* mmmi^m^comm^ 

It 7KM (INIAl, YINIAl) , (INI 
A2, YINIA2) t'/T^nS/^y-y^-^S 

it 3 09 T* ft |gl <t^2coP^(^P^-r^^--7ir^/ Hi^Er 
40 fr^ix (2, 4) *5J:V (4, 3) t?S?S 0 -COJ;? 

ax-eaxK^T-t S <t 5 Ki-*xft 1S3R<E>feJE3:J8U 5 

Kot^Tft it#^^P2 - 1 3 4 6 3 5&&nizM7j*£*l 

Tl^cOT% r r^60|ftPJ^^S&-r^o 
[0 0 3 7] iMM(7)Y^^-h7K^YSTA 
1, YSTA2iYxyK7K^YENDAl, YE 

NDA2{j;CPU4 4llj;otft£^^ ^{f-^^fr 



11 

U 4 4 « IT YfflT K Y I N I A 1 , YIN 

K^U'^^ 1 3 2, 1 3 4, 1 3 6i:Ift§JlS 
(0 6) 0 

[0038] hi 2*5<t^iai 3tt, y-y/^- 

yf-^S:SPM6 4^t)7^>^ ; fil6 6, 6 8 tcfe 
*aafi, flHl«Kf -©-38£8B 1 2 2 (B| 5) iZ-^ZLbthZM; 10 

Ti-e«, 20^^ y — ^liii-suo 

J$T K^INIAl, I N I A2/d\ #L^T K U 
112a, 112 b^bSKttlLTT Kl^S^SS 

118a, 118 b^jh^nf&j&Six* (04) o * 
f^7 p T2T1t YX^-hTK^l/^^134 

a, 134b (06) lwl»SntV^Y^^-h7K 

U^YSTAl, YSTA2/J\ S PMf- ^iEiUfSIW 
g&8 OrtcO»i^^T K 1^***881 20a, 120b 
3fc^$;*x3 (04) 0 20 
[0 0 3 9] 7r^/T3tU i%tilLTK^f» 

1 1 8<DT K^^e j , ttkMy^ >-WtftV*#— h7K 

I N I A 1 , INI A2t:M$tl5ll 

*r*3^-c(eatT K^^^gfi i i otr-^-^^tLfc^r 

K^INIA, INI A2»l7^f >-iSmb^^ — 
[0 04 0] 013 ^f^7 p T4~T 8 % \ <DX 

<? y —iss<#—^7*—# s p d i %&i£-tz>mmx& 30 

9, ^fy^T9-T13lt ®2(^^^y— — 
>f^SPD2^1«MlX^§ 0 ^r^T4 
"Cft* tM7 Ki/^«tSl 2 0iZ)7 Kl/^I (EA 
T, ^f^7K^WAj £P¥<£) ^YxyK7Ki/ 
^YE NDA 1 tkk$t£*lZ) 0 fM7H>^WAIt 

7^ ^ !) 6 6 bnsr k ^t^5o fc^M 

-So 

[0 0 4 1 ] ^^ >^ , T4tC^^T#^^T K^WA 40 
^Y^y K7 K^YENDA 1 KTOS^i:^ ^"r 
S^T 5 [rjot^TS PM6 4rtc0^^ y — — l/y* 

^SPDl^l/q btltt 7^^**9 66a iCgii 
-T£o lOK, Bctat7K^*4*118^5)SPM 
7K^t^?108 ^ITS PM6 4iiKtlil7 

Kl^RAri^aLbit, ^(DililL7K^RA<7)f- 
^l/M hWttti£fo& 0 S/C fiA^TK^WA^ 
Si&^T Kf 20^b7^fy^^y 66aC 

sPM6 4^biftti^nfc7 :; "^^r.^t^ 

*T Kl^-XWA^ft^iiSttio a^W^m^fi, 08 50 
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<D$)MT K^INIAl "C^Stbi 1 hcOy^ — ^ 

tf*. il0OT^^-F7K^YSTAKDfif{;£ 

[0 0 4 2] 77^7^6^11 ScttiLT K^*3S£« 
118a rtcoKWbT K^RAttii*7 K^M 
^120a F*30#&^T Kl^^WA^-^tt^^tl fo^f 
] J b£th& 0 ttt, 7f>>7 P T4-T65:l 

9 — l/*r — 9 S PD 1 ^teiHStiSo 

[0043] imvmvmm^^'—^(Dm^mT~r 

y/T4m^ta*7 Kl/^WA^yx 
VK7KWYENDA1 in^<4 9, *Ty7 p 
T 7\zWn-tz> 0 ^fy^Trm SKfcUbTKl^R 
A^^K7K>^ENDAU^ltg$^6 0 ^> K 
TK^ENDAlIt 0 8 {c^i-J: 5 i^, r^ox ^ y 
— ^/n^ — Vy" — ^ S PD 1 ^7- 9<T>'&M<DT K^* 
Sr^i"o ^r^T\ f[ilt7K^RA^xyK7H>^ 
ENDAl«tn^v^#i:fi, ^^-h7F>7U 
114a K:S®£;h/rv^;*^ — bT YU^> S T 
A 1 ^ gttabT KU-*3S£Sl 18a Kfei^iXTiE 

i^fL 7^-h7K^STAlt/TStl57 f ^^b 

[0 044] 7f^//T9-Tl 3^77/14-1 

t, 2o^asno^t i«i9igbrasB^<z>^^ y-> 

— ^-r"— ^^^-f ^^^1) 6 6 3, 66b td^tL-^ 

nte&sats (0 10) 0 

[0 0 4 5] f^fe^Tt^.^ 9 4%ls>fmm 
U9 0^7-^y^^y ©J»ffl7 4tdS(|«ft-S-S 7 4£r^ 
^V/U^-^U^ih? 0 (0 2) ^7^^^^!J 68 
WJlrijOtfcK-S t t tic -7/ufyi/^t7 2^7^^ 
-ey 6 6f|fJ^-gjm^5o r<DfJL S2pX^ n y^fg-g-X 

[0 0 4 6] 0 14(±. ffl^(t^S^^j!lS^r^-r^n — 
■7*—* S PD 1 S:fflt^cffl^*t*Q:ai-ov^-riftiW-r-5 

^ ^2(D^^ y — — i/"T— 9 s pd 2fcov^r 

t>ISC*Qia^lltT$tu5 0 ^77/T3 1T11 YW 
TK^YINIAl ftYWfiT i^v^^ 13 2 

a^feY7K^3S4*13 0ailMStL5 (0 
6) 0 ^ir-z^T 3 2 T-i*. Y T F>^» 13 0a 
trjo*taTKU^ffi (Y7 KI/7YAD 1) ^Y^^K 
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